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The objective structured clinical examination (OSCE) is a method for assessment
clinical competencies and skills. However, there is a need to improve its design in
psychology programs. The aim of this study was to analyze the effect of the different
scenario’s presentation order with different complexity/difficulty on the autonomic
stress response of undergraduate students undergoing a Psychology OSCE. A total
of 32 students of Psychology Bachelor’s Degree (23.4 ± 2.5 years) were randomly
selected and assigned to two OSCE scenarios of different complexity. While undergoing
the scenarios, participants heart rate variability was analyzed as an indicator of
participant’s stress autonomic response. Results indicate that the order of presentation
of different complexity/difficulty scenarios affects the autonomic stress response of
undergraduate Psychology students undergoing an OSCE. Students who underwent
the high-complexity scenario (difficult) first, reported significantly higher autonomic stress
response than students who began the OSCE with the low-complexity scenario (easy).
Highly complex or difficult scenarios require good executive functions or cognitive control,
very sensitive to autonomic stress responses. Therefore, OSCE design will benefit from
placing easy scenarios first.
Keywords: OSCE, autonomic stress response, executive functions, complexity, undergraduate
INTRODUCTION
Clinical simulation scenarios provide to the university students the clinical experience necessary
for their professional future (Munroe et al., 2016; Sobh et al., 2017a,b). Therefore, the use of these
scenarios is being implemented powerfully in universities that offer degrees in the health sciences
area, becoming an indispensable tool in the teaching-learning process (Bradley, 2006; Borggreve
et al., 2017).
Specifically, in the Psychology degree, interaction with simulated patients has become a learning
and assessment tool that brings practical knowledge to the theory that students have learned during
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the degree (Crego et al., 2016). In this line, Objective Structured
Clinical Evaluation (OSCE) is a methodology used in Psychology
degree in the last year of the degree to prove students in
a controlled clinical context with no real risks for patients
(Clemente-Suárez et al., 2018). In this environment, each student
must attend a simulated patient in a clinical session, showing
previous research that this simulation context produces a large
anxiogenic response in students (Starcke et al., 2016; Beltrán-
Velasco et al., 2018).
This anxiogenic response could negatively affect the ability
of each student to efficiently cope with the acquisition of
the learning process (Unsworth et al., 2014; Starcke et al.,
2016). It is known that a high sympathetic modulation has a
direct relationship with alterations in the correct communication
between neurons of the pre-frontal cortex of the brain (Delgado-
Moreno et al., 2019). A negative correlation has been observed
between the hyperactivation of sympathetic nervous system and
cortical arousal, information processing and memory (Chan
et al., 2008). When the organism interprets a stimulus as a
possible threat or stressor, the sympathetic nervous system and
the hypothalamic-pituitary-adrenal axis are activated, increasing
production of cortisol, adrenaline, and noradrenaline (Morgan
et al., 2006; Hood et al., 2015). Although these actions are not
conscious, they would induce both, structural and functional
changes in neurons, producing a general decrease in the executive
function’s performance: low emotional regulation, attentional
and memory difficulties, etc. (Kane and Engle, 2002; Clemente-
Suárez and Robles-Pérez, 2013).
The analysis of high anxiety response in this context has
been conducted by previous research measuring the autonomic
modulation by the Heart Rate Variability (HRV) (Clemente-
Suárez, 2015; Clemente-Suárez et al., 2017; Beltrán-Velasco
et al., 2019) and psychological factors like personality, cognitive
flexibility, life purpose, perceived stress, among other (Giles
et al., 2015; Sánchez-Conde et al., 2019). But the relation of the
stress response and the academic performance of Psychology
degree students is already poor know. Then, in order to improve
this knowledge that could allow to design better practical
scenarios in Psychology degree, as is the OSCE, we conducted
the present research. Therefore, the aim of this study was to
analyze the effect of the scenario’s presentation order with
different complexity/difficulty on the autonomic stress response
of undergraduate students undergoing a Psychology OSCE. We
hypothesized that high to low complexity scenarios presentation
order would produce a higher autonomic stress response.
MATERIALS AND METHODS
Participants
The sample was composed by a total of 32 students of the
final course of Psychology degree (12.5% men and 87.5%
women). Age ranged from 21 to 30 years old (M = 23.75; SD
= 2.51). This study was approved by the Ethics Committee
of the European University of Madrid (CIPI/18/074) and
was conducted according to the principles expressed in the
Declaration of Helsinki. Written informed consent was obtained
from all participants. All students are novices in clinical practice
with no prior experience. The evaluation was conducted at the
simulated hospital located in the Faculty of Health Sciences of
the European University of Madrid (Spain).
Measures and Instruments
Autonomic stress response. The following HRV parameters were
recorded through the Polar V800 heart rate monitor (Polar,
Kempele, Finland) and analyzed based on R-R heartbeat intervals
using the Kubios HRV software (version 2.0, Biosignal Analysis
and Medical Imaging Group, University of Kuopio, Finland)
(Malik et al., 1996; Ramírez-Adrados et al., 2020a). In particular,
the following parameters were assessed: percentage of differences
between normal adjacent RR intervals >50ms [PNNx50 (ms)];
square root of the average of the sum of the differences squared
between normal adjacent [RMSSD (ms)]; and sensitivity of the
short and long-term variability, respectively, of the non-linear
Specter of the HRV [SD1 (ms) and SD2 ms)].
Design and Procedure
HRV parameters [LF (nu), HF (nu), PNN50 (No.), RMSSD (ms),
SD1 (ms), and SD2 (ms)], as indicators or autonomic stress
response, were collected at the beginning, in themiddle and at the
end of the OSCE using the Polar V800Heart RateMonitor (Polar,
Kempele, Finland) was placed in participant’s wrist 5min before
OSCE start. Participants registered for the study were randomly
selected from the class roster of Adult Psychological Treatment
and Childhood and Adolescence Psychological Treatment.
Then, participants were randomly assigned to one of the two
conditions. Each condition differs in the order of presentation
for the two scenarios included in the OSCE. Each student spent
15min in each scenario. All participants received the same 1min
oral description of the content of each scenario beforehand. The
Polar device was removed from participants wrist 5min after the
second and last scenario finished. All participants had the same
“clinical” training.
The two 15min scenarios were carefully designed for differ in
complexity based on the number of patients involved, severity
and chronicity of the problems. The high-complexity scenario
(more difficult) consisted of two parents with a 10 year history
of serious men harassment and aggression outburst toward the
women aggravated with drug problems. The session included
interruptions to the student and a non-collaborative attitude.
The low-complexity scenario (easier) consisted on one adult
woman with mild anxiety and depressive symptoms after a
sentimental breakup. No interruptions to the students were
included during the session and her attitude was collaborative. All
scenarios were performed in experimental room with a one-way
mirror, decorated as a classical therapeutic room for ecological
validity and the same professional actors (Sobh et al., 2017a) for
representing the roles for the two scenarios for each student.
Statistical Analysis
All statistical analyses were carried out using the IBM Statistical
Package for the Social Sciences (SPSS) software version 21.0 for
Windows. Descriptive statistics for the variables (M, SD) were
analyzed. Then, multiple one-way analyses of variance (ANOVA)
were performed to evaluate the effect of the order of presentation
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of the two scenarios (high and low complexity/difficulty) on the
6 parameters of HRV. Levene’s and ShapiroWilk’s tests were used
to test assumption of normality and equality of variances. Effect
size was calculated using partial etha squared (η2). RMMSD and
PNN50 were logarithmically transformed to meet normality. The




Participants’ evaluation of scenarios difficulty confirmed that the
two scenarios significantly differ in complexity based on their
rates on a scale ranging from 0 to 10, where 10 represent the
highest level of complexity or difficulty and 0 the lowest. High-
complexity scenario was rated with M = 8.15, SD = 1.09; while
low-complexity scenario was rated at 4.07, SD= 1.01. Differences
in perceived difficulty or complexity were statistically significant,
t32 = 3.72; p < 0.001.
Effect of Order of Presentation on HRV
Parameters (Autonomic Stress Response)
Results of ANOVA showed a consistent significant effect of the
order of presentation of scenarios for all HRV parameters of
autonomic stress response analyzed. Autonomic stress response
during OSCE was significantly higher for those participants
presented first with the high-complexity/difficulty scenario
and then with the low-complexity/difficulty scenario than
participants expose to the alternative order. Moreover, the
effect size was medium for all 4 HRV parameters (Table 1).
Interestingly, no effect of type of scenario was found (Figures 1,
2): PNN50 [F(3,1) = 0.453; p = 0.504], RMMSSD [F(3,1) = 1,170;
p = 0.682], SD1 [F(3,1) = 0.551; p = 0.461], SD2 [F(3,1) = 0.007;
p = 0.932]; and therefore, no interaction was found between the
type of case and the order of presentation: PNN50 [F(3,1) = 2.697;
p = 0.106], RMMSSD [F(3,1) = 0.004; p = 0.948], SD1 [F(3,1) =
1.861; p= 0.178] y SD2 [F(3,1) = 1.560; p= 0.217].
DISCUSSION
The main goal of this study was to analyze the effect of the
scenario’s presentation order with different complexity/difficulty
on the autonomic stress response of undergraduate students
undergoing a Psychology OSCE. The main finding was
that the autonomic stress response during the OSCE was
significantly higher for those participants presented first with
the high-complexity/difficulty scenario and then the low-
complexity/difficulty scenario than participants expose to the
alternative order. According to these results the initial hypothesis
was complied.
We found how the OSCE produced in student a large
stress response as the low scores on HRV parameters showed.
This result was related to a large sympathetic nervous system
activation due to the exposition to an unknown and uncertain
context that is perceived by students as a threatening and
uncontrollable situation (Sánchez-Conde et al., 2019). The
increase in the sympathetic modulation prepares students
to respond for the possible uncertainties of the academic
scenario. This response could be elicited by real threat,
or simply by the perception of uncontrollability or threat
(Belinchón-deMiguel et al., 2019). Then, we can see how the
OSCE is a source of novelty and uncontrollability, which
has provoked a high sympathetic response in the students
to face this new situation. This autonomic response was also
evaluated in other stressful scenarios since extreme sport events,
as ultraendurance mountain races (Belinchon-Demiguel and
Clemente-Suárez, 2018; Tornero-Aguilera and Clemente-Suárez,
2018), to military underground operations (Hormeño-Holgado
and Clemente-Suárez, 2019a), special operations interventions
(Hormeño-Holgado and Clemente-Suárez, 2019b), military
aircraft combat maneuvers (Vicente-Rodriguez and Clemente-
Suárez, 2020), and helicopters crews in action (Appelhans
and Luecken, 2006). This information reveals how the body’s
defense systems are activated in the same way regardless
of the nature of the stressor stimulus, causing a similar
sympathetic response in psychology students and military or
ultraendurance athletes.
The negative impact of high autonomic stress response on
performance has been extensively studied (Belinchón-deMiguel
et al., 2019). However, to our knowledge, this is the first study
to systematically examine the effect of the order of presentation
of scenarios of high and low levels of complexity or difficulty
in the context of OSCE. The large autonomic stress response
evaluated produce deleterious effects on executive functions,
essentials for successfully dealing with complex problems and
emotional regulation (Soliemanifar et al., 2018). In this line,
individual differences like some personality factors or previous
life experiences would impact on the ability to modulate the
stress response making some people more vulnerable (Saravanan
and Wilks, 2014; Hood et al., 2015). In the confrontation of
a OSCE scenario in which the students’ clinical abilities are
evaluated is expected an autonomous sympathetic activation, as
previous studies reported (Sánchez-Conde et al., 2019), causing
an increase in blood pressure and heart rate, the liberation of
cortisol that would negatively affect neurons communication
in pre-frontal cortex, fact that could negatively affect cortical
process as memory, attention, planning, decision making or
reflective thinking (Diamond, 2013; Starcke et al., 2016; Beltrán-
Velasco et al., 2020; Mendoza-Castejón and Clemente-Suárez,
2020; Mendoza-Castejon et al., 2020; Ruisoto et al., 2021). Then,
to minimize the negatives effect of stress in students, the complex
or difficult scenarios must be place after easier ones. These
results are consistent with the well-known habituation effect, by
which students experience a reduction in their autonomic stress
levels during the easier scenario, preventing facing later complex
scenarios with lower levels of autonomic stress response and,
therefore, a lower risk of impaired executive functions.
The control of the autonomic stress response could be also
applied to other academic context like dissertation or clinical
stays, context in where students also present a large autonomic
stress response (Ramírez-Adrados et al., 2020b; Redondo-Flórez
et al., 2020, 2021; Beltrán-Velasco et al., 2021; Clemente-Suarez
et al., 2021). This uncontrolled response could result in a negative
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TABLE 1 | Descriptive statistics (M ± SD) in the average autonomic stress response of psychology undergraduate students during the OSCE.
Condition
Low to high complexity High to low complexity
HRV Low High High Low HRV Low High
PNN50 (No.) 0.27 ±.55 0.58 ± 0.65 0.72 ± 0.38 0.85 ± 0.36 5.44 p = 0.011 0.111
RMSSD (ms) 1.29 ± 0.18 1.25 ± 0.46 1.48 ± 0.18 1.52 ± 0.22 9.42 p = 0.003 0.136
SD1 (ms) 14.95 ± 6.34 21.7 ± 13.29 24.3 ± 12.6 26.3 ± 17.5 4.73 p = 0.033 0.128
SD2 (ms) 41.18 ± 13.56 47.77 ± 15.29 58.71 ± 23.93 64.45 ± 4.82 12 p = 0.001 0.171
PNN50, the proportion of NN50 divided by total number of NNs; RMMSSD, Square root of the mean of the sum of the squared differences between adjacent normal R–R intervals;
SD1, standard deviations of the scattergram 1; SD2, standard deviations of the scattergram 2; n.u. Normalized unit.
FIGURE 1 | Box plot displaying differences on the effect of the order of presentation of high and low complexity/difficulty scenarios on RMMSD and PNN50 as
measures of autonomic stress response. The asterisk in the boxplot represents extreme values (points at a greater distance from the median than 1.5 times).
action of students, negatively having repercussions in their
academic performance and finally in their learning process.
Limitations of the Study and Future
Research Lines
The principal limitation of the present research was the small
sample size. The difficulty to recruit students in this complex
scenario limited a large sample in the present research. Also,
no measures of amylase or cortisol stress hormones limited the
hormonal stress response analysis in the present research. This
limitation was subject to a lack of enough technological and
financial resources. These parameters could be used in future
research to better understand of the psychophysiological stress
response of students.
Practical Applications
The autonomic response is directly associated with variations in
HRV parameters that are objectively measurable. The use HRV
in real time during OSCE could be a useful tool to increase
students’ performance. This information could help students
to control the stress response using biofeedback instrument, as
well-could help teachers to improve the evaluation process and
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FIGURE 2 | Box plot displaying differences on the effect of the order of presentation of high and low complexity/difficulty scenarios on SD1 and SD2 as measures of
autonomic stress response. The asterisk in the boxplot represents extreme values (points at a greater distance from the median than 1.5 times).
the design of these professional simulation environments. In
higher education, students could benefit from the use of these
instruments to face the evaluation in simulated environments,
being able to obtain an objective measure of their stress levels.
This will allow the conscious use of strategies and skills to reduce
distress and improve global cognitive functioning. Moreover, the
stress response monitoring of students carried out in this study
allows teachers to design OSCE more adapted to the students,
limiting the effect of the stress response on the student, allowing
a better performance of these.
CONCLUSIONS
The order of presentation of different complexity/difficulty
scenarios affects the autonomic stress response of undergraduate
Psychology students undergoing an OSCE. Students who
underwent the high-complexity scenario (difficult) first, reported
significantly higher autonomic stress response than students
who began the OSCE with the low-complexity scenario (easy).
Highly complex or difficult scenarios require good executive
functions or cognitive control, very sensitive to autonomic stress
responses. Therefore, OSCE design will benefit from placing easy
scenarios first.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving human participants were reviewed
and approved by Comité de Ética e Investigación de la
Universidad Europea. The patients/participants provided their
written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
AB-E collected the data and prepare the original draft of the
paper. AB-V collected the data and contribute to the elaboration
of tables and figures. PR-P conducted the statistical analysis and
reviewed and edited of the final version. PN, BK, and VC-S
conceived and designed the study. VC-S also performed the
formal analysis, data curation, and reviewed and edited of the
final version of the paper. All authors reviewed and agree with
the final version of the manuscript.
Frontiers in Psychology | www.frontiersin.org 5 March 2021 | Volume 12 | Article 622102
Bellido-Esteban et al. Stress Response in OSCE
REFERENCES
Appelhans, B. M., and Luecken, L. J. (2006). Heart rate variability as an
index of regulated emotional responding. Rev. Gen. Psychol. 10, 229–240.
doi: 10.1037/1089-2680.10.3.229
Belinchon-Demiguel, P., and Clemente-Suárez, V. J. (2018). Psychophysiological,
body composition, biomechanical and autonomic modulation analysis
procedures in an ultraendurance mountain race. J Med Sys. 42:32.
doi: 10.1007/s10916-017-0889-y
Belinchón-deMiguel, P., Ruisoto-Palomera, P., and Clemente-Suárez, V.
J. (2019). Psychophysiological stress response of a paralympic athlete
during an ultra-endurance event. A case study. J. Med. Sys. 43:70.
doi: 10.1007/s10916-019-1188-6
Beltrán-Velasco, A., Bellido-Esteban, A., Ruisoto-Palomera, P., and Clemente-
Suárez, V. (2018). Use of portable digital devices to analyze autonomic stress
response in psychology objective structured clinical examination. J Med Sys.
42:35. doi: 10.1007/s10916-018-0893-x
Beltrán-Velasco, A. I., Mendoza-Castejón, D., Fuentes-García, J. P., and
Clemente-Suárez, V. J. (2020). Behavioural, psychological, and physiological
stress markers and academic performance in immigrant and non-
immigrant preschool and school students. Physiol. Behav. 225:113081.
doi: 10.1016/j.physbeh.2020.113081
Beltrán-Velasco, A. I., Ruisoto-Palomera, P., Bellido-Esteban, A., García-Mateos,
M., and Clemente-Suárez, V. J. (2019). Analysis of psychophysiological stress
response in higher education students undergoing clinical practice evaluation.
J Med Sys. 43:68. doi: 10.1007/s10916-019-1187-7
Beltrán-Velasco, A. I., Sánchez-Conde, P., Ramos-Campo, D. J., and Clemente-
Suárez, V. J. (2021). Monitorization of autonomic stress response of
nurse students in hospital clinical simulation. Biomed Res. Int. 2021, 1–7.
doi: 10.1155/2021/6641425
Borggreve, A. S., Meijer, J. M., Schreuder, H. W., and Ten Cate, O. (2017).
Simulation-based trauma education for medical students: a review of literature.
Med. Teach. 39, 631–638. doi: 10.1080/0142159X.2017.1303135
Bradley, P. (2006). The history of simulation in medical education
and possible future directions. Med. Educ. 40, 254–262.
doi: 10.1111/j.1365-2929.2006.02394.x
Chan, R. C., Shum, D., Toulopoulou, T., and Chen, E. Y. (2008). Assessment
of executive functions: review of instruments and identification of critical
issues. Arch. Clin. Neuropsychol. 23, 201–216. doi: 10.1016/j.acn.2007.
08.010
Clemente-Suárez, V. (2015). Psychophysiological response and energy balance
during a 14-h ultraendurance mountain running event. Appl. Physiol. Nutr.
Metab. 40, 269–273. doi: 10.1139/apnm-2014-0263
Clemente-Suárez, V., Beltrán-Velasco, A. I., Bellido-Esteban, A., and Ruisoto,
P. (2018). Autonomic adaptation to clinical simulation in psychology
students: teaching applications. Appl. Psychophysiol. Biofeedback 43, 239–245.
doi: 10.1007/s10484-018-9404-6
Clemente-Suárez, V., and Robles-Pérez, J. J. (2013). Mechanical, physical, and
physiological analysis of symmetrical and asymmetrical combat. J. Strength
Cond. Res. 27, 2420–2426. doi: 10.1519/JSC.0b013e31828055e9
Clemente-Suárez, V., Robles-Pérez, J. J., and Fernández-Lucas, J. (2017). Psycho-
physiological response in an automatic parachute jump. J. Sports Sci. 35,
1872–1878. doi: 10.1080/02640414.2016.1240878
Clemente-Suarez, V. J., Herrera-Mendoza, K., Montañez-Romero, M., Navarro,
M. C., Crespo-Ribera, W., Vargas, C., et al. (2021). Respuesta autonómica
de estrés en estudiantes de doctorado. Cult. Educa. Soc. 12, 9–18.
doi: 10.17981/cultedusoc.12.1.2021.01
Crego, A., Carrillo-Diaz, M., Armfield, J. M., and Romero, M. (2016).
Stress and academic performance in dental students: the role of coping
strategies and examination-related self-efficacy. J. Dent. Educ. 80, 165–172.
doi: 10.1002/j.0022-0337.2016.80.2.tb06072.x
Delgado-Moreno, R., Robles-Pérez, J. J., Aznar-Laín, S., and Clemente-
Suárez, V. J. (2019). Effect of experience and psychophysiological
modification by combat stress in soldier’s memory. J. Med. Sys. 43, 150–159.
doi: 10.1007/s10916-019-1261-1
Diamond, A. (2013). Executive functions. Annu. Rev. Psychol. 64, 135–168.
doi: 10.1146/annurev-psych-113011-143750
Giles, D. E., Draper, N., and Neil, W. (2015). Validity of the Polar V800 heart rate
monitor to measure RR intervals at rest. Eur. J. Appl. Physiol. 116, 563–571.
doi: 10.1007/s00421-015-3303-9
Hood, A., Pulvers, K., Spady, T. J., Kliebenstein, A., and Bachand, J. (2015). Anxiety
mediates the effect of acute stress on working memory performance when
cortisol levels are high: a moderated mediation analysis. Anxiety Stress Coping
28, 545–562. doi: 10.1080/10615806.2014.1000880
Hormeño-Holgado, A. J., and Clemente-Suárez, V. J. (2019a). Psychophysiological
monitorization in a special operation selection course. J. Med. Sys. 43:47.
doi: 10.1007/s10916-019-1171-2
Hormeño-Holgado, A. J., and Clemente-Suárez, V. J. (2019b). Effect of different
combat jet manoeuvres in the psychophysiological response of professional
pilots. Physiol. Behav. 208:112559. doi: 10.1016/j.physbeh.2019.112559
Kane, M., and Engle, R. (2002). The role of prefrontal cortex in working-
memory capacity, executive attention, and general fluid intelligence:
an individual-differences perspective. Psychon. Bull. Rev. 9, 637–671.
doi: 10.3758/BF03196323
Malik, M., Bigger, J., Camm, A., and Kleiger, R. (1996). Heart rate variability.
Standards of measurement, physiological interpretation and clinical use. Task
force of the european society of cardiology and the North American society of
pacing and electrophysiology. Eur. Heart J. 17, 354–381.
Mendoza-Castejón, D., and Clemente-Suárez, V. J. (2020). Psychophysiological
stress markers and behavioural differences between rural and city
primary school students. Int. J. Environ. Res. Public Health 17:3157.
doi: 10.3390/ijerph17093157
Mendoza-Castejon, D., Fraile-García, J., Diaz-Manzano, M., Fuentes-Garcia, J.
P., and Clemente-Suárez, V. J. (2020). Differences in the autonomic nervous
system stress status of urban and rural school teachers. Physiol. Behav.
222:112925. doi: 10.1016/j.physbeh.2020.112925
Morgan, C. A., Doran, A., Steffian, G., Hazlett, G., and Southwick, S. (2006).
Stress-induced deficits in working memory and visuo-constructive
abilities in special operations soldiers. Biol. Psychiatry 60, 722–729.
doi: 10.1016/j.biopsych.2006.04.021
Munroe, B., Buckley, T., Curtis, K., and Morris, R. (2016). Designing and
implementing full immersion simulation as a research tool. Australas. Emerg.
Nurs. J. 19, 90–105. doi: 10.1016/j.aenj.2016.01.001
Ramírez-Adrados, A., Beltrán-Velasco, A. I., Gonzalez-de-Ramos, C., Fernández-
Martínez, S., Martínez-Pascual, B., Fernández-Elías, V. E., et al. (2020a). The
effect of final dissertation defense language, native vs. non-native, in the
psychophysiological stress response of university students. Physiol. Behav. 224,
1130–1143. doi: 10.1016/j.physbeh.2020.113043
Ramírez-Adrados, A., Fernández-Martínez, S., Martínez-Pascual, B., Gonzalez-
de-Ramos, C., Fernández-Elías, V. E., and Clemente-Suárez, V. J.
(2020b). Psychophysiological stress response of physiotherapy last year
students in his final degree dissertation. Physiol. Behav. 222:112928.
doi: 10.1016/j.physbeh.2020.112928
Redondo-Flórez, L., Fernández-Lucas, J., and Clemente-Suárez, V. J.
(2020). Cultural differences in stress-related psychological, nutrition,
physical activity and oral health factors of professors. Nutrients 12:3644.
doi: 10.3390/nu12123644
Redondo-Flórez, L., Tornero-Aguilera, J. F., Ramos-Campo, D. J., and
Clemente-Suárez, V. J. (2021). Gender differences in stress-and burnout-
related factors of university professors. Biomed Res. Int. 2020:6687358.
doi: 10.1155/2020/6687358
Ruisoto, P., Ramírez, M. R., García, P. A., Paladines-Costa, B., Vaca, S. L.,
and Clemente-Suárez, V. J. (2021). Social support mediates the effect of
burnout on health in health care professionals. Front. Psychol. 11:3867.
doi: 10.3389/fpsyg.2020.623587
Sánchez-Conde, P., Beltrán-Velasco, A. I., and Clemente-Suárez, V. (2019).
Influence of psychological profile in autonomic response of nursing
students in their first hospital clinical stays. Physiol. Behav. 207, 99–103.
doi: 10.1016/j.physbeh.2019.05.008
Saravanan, C., andWilks, R. (2014).Medical students’ experience of and reaction to
stress: the role of depression and anxiety. ScientificWorldJournal 2014:737382.
doi: 10.1155/2014/737382
Sobh, A. H., Austin, Z., Izham, M. M. I., Diab, M. I., Wilby, K. J. (2017a).
Application of a systematic approach to evaluating psychometric properties of a
Frontiers in Psychology | www.frontiersin.org 6 March 2021 | Volume 12 | Article 622102
Bellido-Esteban et al. Stress Response in OSCE
cumulative exit-from-degree objective structured clinical examination (OSCE).
Curr Pharm Teach Learn. 9, 1091–1098. doi: 10.1016/j.cptl.2017.07.011
Sobh, A. H., Izham, M., Diab, M., Pawluk, S., Austin, Z., and Wilby, K. (2017b).
Qualitative evaluation of a cumulative exit-from-degree objective structured
Q22 Q23 clinical examination (OSCE) in a gulf context. Am. J. Pharm. Educ.
17, 73–80.
Soliemanifar, O., Soleymanifar, A., and Afrisham, R. (2018). Relationship between
personality and biological reactivity to stress: a review. Psychiatry Investig. 15,
1100–1114. doi: 10.30773/pi.2018.10.14.2
Starcke, K., Wiesen, C., Trotzke, P., and Brand, M. (2016). Effects of
acute laboratory stress on executive functions. Front. Psychol. 7:461.
doi: 10.3389/fpsyg.2016.00461
Tornero-Aguilera, J. F., and Clemente-Suárez, V. J. (2018). Effect of experience,
equipment and fire actions in psychophysiological response and memory of
soldiers in actual underground operations. Int. J. Psychophysiol. 128, 40–46.
doi: 10.1016/j.ijpsycho.2018.03.009
Unsworth, N., Fukuda, K., Awh, E., and Vogel, E. K. (2014). Working
memory and fluid intelligence: capacity, attention control, and secondary
memory retrieval. Cogn. Psychol. 71, 1–26. doi: 10.1016/j.cogpsych.2014.0
1.003
Vicente-Rodriguez, M., and Clemente-Suárez, V. (2020). Psychophysiological
anxiety response of a rescue helicopter crew in a crane rescue manoeuvre. BMJ
Mil Health. doi: 10.1136/bmjmilitary-2019-001345
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2021 Bellido-Esteban, Beltrán-Velasco, Ruisoto-Palomera, Nikolaidis,
Knechtle and Clemente-Suárez. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these
terms.
Frontiers in Psychology | www.frontiersin.org 7 March 2021 | Volume 12 | Article 622102
